Abstract
debt speeds up and market players prepare for future period of austerity measures , tax rises, and consequently they shift their focus from consumption and investment to increasing savings, which neutralizes the impact of the demand-inducing fiscal policy.
There are diverse channels through which government debt accumulation adversely affects medium-run to long-run growth. For example, study of Gale and Orzag (2003) and Baldacci and Kumar (2010) reveal that high public debt can adversely affect capital accumulation and growth by means of higher long-term interest rates; Barro (1979) and Dotsey (1994) point out that high public debt affects growth through higher future distortionary taxation; Sargent and Wallace (1981) , Barro (1995) and Cochrane (2011) point out that adverse effect of government debt on growth works through inflation channel. Analysis of Burnside, Eichenbaum and Rebelo (2001) and Hemming, Kell and Schimmelpfennig (2003) further add that large debt of government, by sparking off a banking or currency crisis, can magnify several adverse effect of public debt on growth. Some authors have also pointed out that high public debt would possibly restrict the power of countercyclical fiscal policies which may result in higher volatility and further lower growth. For example Woo (2009) investigates the effects of procyclicality and volatility of fiscal policy on growth.
Of late Reinhart and Rogoff (2010) studied economic growth and inflation at different levels of government and external debt. Their analysis is based on new data on fortyfour countries spanning the period of 1790-2009.The study mainly found that (i) the relationship between government debt and real GDP growth is weak for debt-to-GDP ratios below a threshold of 90 percent and for levels above 90 percent the median growth rates fall by one percent and the average growth rates considerably more, and finally (ii) the threshold for public debt is similar in advanced and emerging economies. Kumar and Woo (2010) in their study based on a panel of advanced and emerging economies also found a similar change in the behaviour of GDP growth in relation to the debt ratio. Their empirical results suggested an inverse relationship between initial debt and subsequent growth controlling for other determinants of growth. This study found that on the average a 10 percentage point increase in the initial debt-to-GDP ratio was associated with a slowdown in annual real per capita GDP growth and of around 0.2 percentage point per year, with the impact being somewhat smaller in advanced economies.
The study of Cordella, Ricci and Ruiz-Arranz (2010) found a negative relationship between external public debt and growth in developing countries with intermediate levels of debt but no significant relationship between debt and growth in developing countries with very low or very high levels of debt. They also found that in countries with bad policies debt may not matter at all. In a panel of around 100 developing countries, Pattillo, Poirson and Ricci (2011) found a non-linear relationship between the net present value of external debt and economic growth. Their results suggested that the marginal effect of debt becomes negative when the net present value of debt reaches 20 percent of GDP. Presbitero (2012) uses total public debt and finds no significant relationship between public debt and growth in developing countries with bad policies and institutions. Panizza and Presbitero (2013) provide a detailed survey of literature on government debt and economic growth and conclude that although there is evidence of negative correlation of public debt with economic growth, there is no study that can make a strong case for a causal relationship going from debt to growth. They also showed that the presence of debt thresholds and in general, of a nonmonotonic relationship between debt and growth is not robust to small changes in data coverage and empirical techniques.
Thus majority of the existing empirical literature reports a negative association between government debt and GDP. Does the negative relation also hold in the context of Nepal? There has not been sufficient empirical analysis in the context of Nepal to quantify the impact of total outstanding debt of government on the GDP of the country by covering a longer time period as of this study (sample period 1975-2014) by testing the time series property of the variables considered. To the best of the knowledge of this author the impact of public debt stock combined with education-centric human capital on the GDP of Nepal has not been made. This study fills this gap by applying the ARDL method of cointegration by incorporating debt stock data with gross fixed capital formation and education-centric human capital to analyze their impact on the GDP of Nepal. This work should be an interesting stuff to the intellectual community and policy practioners.
RESEARCH STRATEGIES
The strategy of this paper to quantify the relationship of Nepal Government's debt stock with the GDP of the country starts with a production function. We specify a Cobb-Douglas production function characterized by constant returns to scale in four arguments viz, gross fixed capital formation (GFCF), government's total debt stock (TD), a measure of education-centric human capital (HC), and labour force (L).
where GDP is gross domestic product measured in millions of local currency, is A scale factor (overall production efficiency parameter), and t is an index of time.
The variables GDP, GFCF, and TD are measured in current prices of millions of NRs (Nepalese rupees).Labour force (L) is proxied by the projected population of the age group 15-64 years. Education-centric human capital (HC) is proxied by total number of students enrolled in school level education of Nepal (from primary level to secondary level).
Government's total debt stock (TD) is the main variable of interest of this study. We include the debt variable (TD) in the production function drawing upon neoclassical production theory and studies by Johnston (1969) , Levhari and Patinkin (1968), and Nadiri (1969) who suggest that money is one of the input factors of the real GDP growth rate. GFCF is a proxy measure of capital, a conventional factor of production.
Education centric-human capital is incorporated in the production function following new (endogenous) growth theory innovated by Lucas (1988) and Romer (1990a) . In particular the theoretical literature on economic growth pinpoints the following channels through which education-centric human capital may affect economic growth performance of nations: (i) Human capital works as a factor of input in production activities and shift growth towards a higher equilibrium level of output (Lucas, 1988; Mankiw, Romer, & Weil, 1992; Uzawa, 1965) .(ii) Accumulation of education-centric human capital can increase the innovative capacity of the economy and the new knowledge on new technologies, products, and processes promotes endogenous growth (Romer, 1990b) .(iii) Education can facilitate the diffusion and transmission of knowledge needed to understand and process new information (technological diffusion) and to successfully implement new technologies created by others (technological catch-up), which again promotes economic growth (Benhabib & Spiegel, 1994; Nelson & Phelps, 1966; Romer, 1986) .(iv)Accumulation of human capital generates positive externalities, the members and fellow workers become more productive which leads to endogenous growth (Lucas, 1988) . (v) Human capital accumulation may affect physical capital investment and thus create an indirect effect on growth performance (Benhabib & Spiegel, 1994) .
For ease in operation we drop the time subscript and divide both sides of equation (1) by L to express the production function in per capita term as
Taking natural logarithm on both sides of equation (2) ) 3
Where lnY=Natural logarithm of GDP per worker, lnGFCF=Natural logarithm of GFCF per worker, lnTD =Natural logarithm of total debt per worker, lnH=Natural logarithm of per worker education-centric human capital. The term 'lnA' is treated as an intercept in the regression estimation.
Data Sources
The sample period of this study is 
Unit Root Test of the Time Series
The autoregressive distributed lag(ARDL) approach also known as bounds testing approach to cointegration, originally developed by Pesaran and Shin (1997) and later extended by Pesaran, Shin and Smith (2001) , is based on the assumption that time series under investigation are integrated of order zero, I (0), or integrated of order one, I (1) or mutually cointegrated. Therefore, before applying this method of cointegration, we have to test for the order of integration of all variables using the unit root tests to be sure that none of the variables are integrated of order 2 or beyond (Ouattara, 2004) because in the presence of I (2) variables the computed F-statistic provided by Pesaran, Shin and Smith (2001) are not valid and we cannot interpret the given F-statistics.
We apply the augmented Dickey-Fuller (ADF) test (Dickey & Fuller, 1979 to identify the stationarity or non-stationarity of the time series under investigation. The ADF test for a unit root up to the pth lag, AR (p), tests the null hypothesis 0 : H 0 = δ (non-stationary/has unit root) against the one-sided alternative
(stationary/ no unit root) estimating regression equation (4) by OLS method:
where φ is an unknown coefficient of the variable time index 'T', and the ADF statistic is the OLS t-statistic(tau-statistic) testing Practically we reject the null hypothesis of non-stationarity (i.e., 0 = δ ) if δ is adequately statistically negative (i.e., for rejection of the null hypothesis the computed tau ( τ ) statistic must be more negative than the critical values and must be statistically significant. The lag length p in the autoregression can be determined by using the Schwarz Information Criteria (SIC) also called Swartz Bayesian Criteria (SBC) or Akaike Information Criteria (AIC) or Hanna-Quinn Criteria (HQC). The rule is to choose the lag length by minimizing an 'information criteria' among the possible choices (Stock & Watson, 2006) . Values associated to these information criterions are automated in different econometric Softwares. In this study we use the SIC (SBC) criteria to select lag in the ADF unit root test.
Cointegration Test: The ARDL Approach
Even if there are different approaches of testing cointegration (e.g., Engle & Granger, 1987 ; Stock & Watson, 1988 ; Johansen,1988 Johansen, , 1991 Johansen & Juselius , 1990) , we employ the bounds testing approach to cointegration within an autoregressive distributed lag (ARDL) framework developed by Pesaran and Shin (1997) , and Pesaran, Shin and Smith (2001) . An ARDL model refers to a model with lags of both the dependent and explanatory variables. Because dynamic effects necessarily occur over time, the econometric model used to estimate dymanic causal effects needs to incorporate lags.To do so the dependent varaible can be expressed as a distributed lag of current and p past values of the explanatory variables (Stock & Watson, 2006) .
The ARDL method of cointegration has certain econometric advantages over alternative cointegration procedures. Firstly, this technique is robust for cointegration analysis with small sample study (Narayan & Smith, 2005) . The bi-variate cointegration test introduced by Engle and Granger (1987) and the multivariate cointegration technique proposed by Stock and Watson (1988) , Johansen (1988 Johansen ( , 1991 and Johansen and Juselius (1990) may be applicable for large sample size and are not reliable for small sample sizes (as in the case of this study). The second benefit is that it can be applied irrespective of whether the regressors are I (0), I (1), or even integrated of the same order or mutually cointegrated. This is well known that the conventionally used cointegration approaches, for example Engle and Granger (1987) , Johansen(1988) , and Johansen and Juselius (1990) ,are applicable for nonstationary series with same order of integration, I(1). The third advantage is that the unrestricted error correction model (UECM) is likely to have better statistical properties than the two-step EngleGranger (E-G) method (Narayan & Smith, 2005) because unlike the E-G method, the UECM does not push the short run dynamics into the residual terms (Banerjee, Dolado, Galbraith & Hendry, 1993; Banerjee, Dolado & Mestre, 1998; Pattichis, 1999) . Additionally this approach allows to derive a dynamic error-correction model from ARDL through simple linear transformation (Banerjee, Dolado, Galbraith & Hendry, 1993 ) that integrates the short-run dynamics with long-run equilibrium without losing long-run information and thus allows to draw inference for long run estimates that is not available in other alternative cointegration procedures (Sezgin & Yildirim, 2002) . The ARDL approach estimates both the long-run and short-run relationships simultaneously.
The fourth plus point of the ARDL bounds test approach is that it is capable of distinguishing dependent and explanatory variables and thereby helps avoiding the problems of endogeneity (Rehman & Afzal, 2003) . Fifthly, the ARDL approach involves just a single-equation set-up, making it simple to implement and interpret. Sixthly, the ARDL approach offers more choices regarding the inclusion of number of endogenous and exogenous variables, if any, the treatment of deterministic elements, as well as the order of vector autoregression (VAR) , and the optimal number of lags to be used which are limited in Johansen's method (Pahlavani, Wilson & Worthington, 2005; Pesaran & Smith, 1998) . Finally, the ARDL bounds testing procedure generally provides unbiased estimates of the long-run model and valid t-statistics because they avoid the problems that may arise due to serial correlation and endogeneity (Harris & Sollis, 2003; Odhiambo, 2009 ).
Steps in the ARDL Approach
The ARDL bounds test method of cointegration involves two stages. The first stage requires the test of the existence of a long-run relationship between the variables under research by means of the computation of the F-statistic for testing the significance of the lagged levels of the variables in the error correction form of the underlying ARDL model. The F-test depends upon: (i) whether variables included in the ARDL model are I (0) or I (1), (ii) the number of regressors (k), and (iii) whether the ARDL model contains an intercept and/or intercept and trend. If the computed F-statistics is greater than the proper upper bound critical values, the null hypothesis of no cointegration is rejected in favour of cointegration. If the computed F-statistics falls below the lower bound critical values, the null of no cointegration cannot be rejected in which case there is absence of cointegration. If the computed F-statistic falls within the critical value band (i.e., if it falls within the upper and lower bounds), the result is inconclusive. Under the inconclusive situation, following Kremers, Ericsson and Dolado (1992) and Banerjee, Dolado and Mestre (1998) , the error correction term (ECT) will be a useful way of confirming cointegration (Verma, 2007) . Of course we have to rely on the significance of the error correction term as a useful way for establishing cointegration.
The second stage test is dependent upon the result of the first stage F-test. If the first stage test suggests the existence of cointegration among the variables, then the second stage involves additional two-step procedure: an estimation of the long run and short run parameters using the related ARDL and error correction models (ECMs).In doing so in the first step the orders of the lags in the ARDL model are selected. The ARDL model is computationally expensive (Laurenceson & Chai, 2003) , requiring to estimate
number of regression equations in order to obtain the optimal lag length for each variable, where p is the maximum number of lag(s) to be used and k is the number of variables (regressors) in the equation (Liang & Cao, 2007) .
Lag Length Selection in the ARDL Model
ARDL test results often depend significantly on the number of lagged differences included in the regression equation. If random lag values are specified, the resulting statistical inferences are likely to be invalidated. In response to this problem one of the procedures proposed for determining the proper length of the distributed lag is the use of selection criteria. We can use the Akaike Information Criterion (AIC), the Schwartz Bayesian Criteria (SBC) or Hannan-Quinn Criterion (HQC) to choose the lag order to obtain a parsimonious ARDL model. Though the theoretical limitation of the AIC is that in large samples it will overestimate p with nonzero probability, it is widely used in practice (Stock & Watson, 2006) . The BIC may possibly produce a model with too few lags and hence the AIC provides a reasonable alternative (Stock & Watson, 2006) . The SIC or the BIC is known as selecting the parsimonious model by selecting the smallest possible lag length whereas AIC is known for selecting the maximum relevant lag length (Shrestha, 2005) . Regarding the choice of the model, the specification with smaller AIC or SIC/SBC are better (Studenmund, 2000) . In our study we use the BIC (SBC) to select the optimum lag in the ARDL model. Economic growth studies that apply the ARDL method of cointegration have used a lag order of one or two. For example, Seetanah (2008) used one lag while Laurenceson and Chai (2003) and Narayan and Smith (2005) used two lags. Drawing upon the previous literature we use a lag order of two in the ARDL equation. The choice of the order of ARDL in this study is also influenced by the limited capacity of the demo version of Microfit 5 in the estimation.
Following Pesaran, Shin and Smith (2001) , an ARDL representation of equation (3) is specified as:
where ∆ denotes first difference operator, µ is the intercept term, and t u is the usual white noise residuals. Equation (5) differs from standard distributed lag models in that it includes a linear combination of the lagged level of all variables, normally referred to as an errorcorrection term (Bahamani-Oskooee & Ardalani, 2006 ). The ARDL model given in equation (5) integrates the short-run dynamics with the long run equilibrium without losing any information for the long run. From the model estimated in the first step, the long run coefficients are obtained as the coefficients of the one-period lagged explanatory variables (multiplied by a negative sign) divided by the coefficients of the lagged dependent variables (Bardsen, 1989; Akinboade, Ziramba & Kumo, 2008) .Thus in the ARDL specification of (5) the coefficients ' θ 1 to θ 4 ' represent the long-run relationship whereas the remaining expressions with summation sign (coefficients
) represent the short-run dynamics of the model. In time series regression models the coefficients of non-lagged explanatory variables indicate the contemporaneous or immediate effect of a unit change in the regressor on the dependent variable. But in autoregressive models involving the time lag(s) among the regressor(s), the coefficient of the regressor(s) implies the effect only after the specified period. Thus in relation to the autoregressive distributed lag model (5) the dynamic causal effect is the sum of sequence of coefficients (Engle & Granger, 1987) has immensely increased the use of error-correction model in applied time series econometrics. In the ARDL approach to cointegration the lagged error correction term ) ECM ( 1 t − is generated out of the long-run coefficients to replace linear combination of lagged variables, and the model is re-estimated at the optimum lags selected by using model selection criterion (Bahamani-Oskooee & Ardalani, 2006) . Hence the short-run error correction version of model (5) is specified as:
In equation (7) ECM is the error correction mechanism term obtained as residual from the estimation of the long run cointegrating equation (3);
are the short-run dynamic coefficients of the model's convergence to equilibrium, and ξ is the speed of adjustment from short run to long run. The error correction mechanism term is thus defined as: The error correction term (ECM) among a set of cointegrated series implies that changes in the response variable are a functions of both the levels of disequilibrium in the cointegrating relationship (represented by the ECM) and the changes in other explanatory variables. The coefficient ' ξ ' of the error correction term in equation (7) is expected to be less than zero ( ξ < 0) and statistically significant to confirm the existence of cointegrating relation. Banerjee, Dolado and Mestre (1998) note that significant lagged error term with negative sign is the way to prove that established long run relationship is stable. The larger the size of the negative coefficient of the error correction term, the greater is the speed of adjustment from short run to long run.
RESULT AND DISCUSSION
The analysis proceeds first by making an overview of the evolution of Nepal government's debt stock and total Debt-to-GDP ratio.
Evolution of Government's Debt in Nepal
The trend of the evolution of the debt stock of the government of Nepal over the period of 1975-2014 is portrayed in Figure 1 .These data give some sense of the history of government debt in Nepal. The accumulation of domestic debt (DD), foreign debt (FD) and total debt (TD) has increased over the period of this study. Obviously the stock of foreign debt exceeds the stock of domestic debt.
Debt-to-GDP Ratio
The ratio of a country's government debt-to-GDP indicates a country's ability to pay back its debt. The ratio of domestic debt to GDP (DD-to-GDP), foreign debt to GDP (FD-to-GDP) and total debt to GDP (TD-to-GDP) is given in Table 1 . Source: Author's computation from the data available in the publications of Nepal Rastra Bank (the Central bank of Nepal), and Ministry of Finance, Government of Nepal.
The figures given in Table 1 reveal that the debt-to-GDP ratio of Nepal is in falling trend. The burden of both domestic and foreign debt as a percent of country's GDP is not alarming. There is room for the government to borrow to finance its budget deficit and enhance the productive capacity of the economy. The money borrowed if spent in expanding transportation facility, hydro or solar power generation, increasing irrigation facility, production of fertilizer for cultivation, capacity building of the labour force and so on would help increase the GDP of the country. The trends of domestic debt to GDP ratio (DDGDP), foreign debt to GDP ratio (FDGDP), and total debt to GDP ratio (TDGDP) is shown in Figure 2 . Figure 2 shows a clear inverse U-shapes of the foreign debt-to-GDP ratio (FDGDP) and total debt-to-GDP ratio (TDGDP).This raises question on the fiscal policy move: Has there been considerable rise in tax revenue and the government of Nepal reduced the dependence on debt to finance its budget deficit? Or has the government been unable to spend its proposed budgetary amount, and thereby reduced the revenueexpenditure gap and slashed the dependence on public debt from both domestic and foreign sources?
Unit Root Test Result
The augmented Dickey-Fuller unit root test result (given in Annex-I) indicate that none of the four variables of the model viz per worker GDP(lnY), per worker gross fixed capital formation (lnGFCF), government's total stock of debt (lnTD), and educationcentric human capital per worker(lnH) are integrated of order two; lnY, lnTD and lnH are integrated of order one(I~1) and lnGFCF is integrated of order zero(I~0),that is, lnGFCF has stationary property in level and other variables of the model are stationary in their first difference. Thus we can apply the ARDL approach to cointegration.
Cointegration Test Result
The result of the ARDL approach to cointegration on the effect gross fixed capital formation per capita (lnGFCF), total debt (TD) and education-centric human capital per worker (lnH) on per worker real GDP (lnY) is given in Table 2 . Test includes intercept (C) in the set of fixed regressors; lag order of the ARDL model is set to two. The adjusted sample period is 1977-2014. The calculated F-statistic of size 5.0922 is greater than the upper bound critical value at 95 percent confidence level (5.0922 > 4.8363). Therefore we cannot accept the null hypothesis of no cointegration; we accept the alternative hypothesis that there is a long run cointegrating relationship of the dependent variable real GDP per worker (lnY) with the set of main regressors entered in the estimation. The complete result of the first stage of the ARDL approach to cointegration is provided in Annex-II. From Annex-II it is obvious that GDP per worker (lnY) and education capital per worker (lnH) enter in the estimation with one lag when the lag selection is on the basis of the Schwarz Bayesian Criterion (SBC).
Long-run Coefficients
As the first stage F-test indicated the existence of cointegration, in the first step of the second stage of the ARDL approach we estimated the long run coefficients which are given in Table 3 . 
The Short-run Dynamics
The result of the error correction representation of the second step of the second stage of ARDL method to cointegration is given in Table 4 . Dependent variable is 'dlnY' with data of the adjusted sample period of 1977-2014. The negative and statistically significant coefficient of the one period lagged error correction term ' long-run equilibrium. The positive and statistically significant short run coefficients related to gross fixed capital formation (dlnGFCF), total debt (dlnTD), and educationcentric human capital (dlnH) indicate their respective importance in affecting the real GDP per worker. This suggests that the short run dynamic effect of the selected regressors on GDP per worker is positive. Thus our empirical result on the effect of government debt on the GDP of Nepal stand in sharp contrast to the empirical findings of several previous studies which have reported a negative association between government debt and economic growth. To support the positive effect of total debt to GDP we base on the Keynesian proposition. The Keynesian thesis is that easy fiscal policy characterised by rising budget deficit and public debt increases aggregate demand and output in the short-run through budgetary multiplier (Haavelmo, 1945; Baumol & Maurice, 1955) . In addition debt may also lead to public investments (for example, infrastructural developments like roads, hydropower generation, implementation of irrigation projects, etc.) which may enlarge the capacity to supply aggregate output. In least developed country like Nepal the involvement of government in infrastructural capital building is significant. Government every year makes investment in gross capital formation. The data on Nepal's foreign loan disbursement reveal that foreign loan is used in the agriculture, transportation and health as well as education sectors among others. These types of spending definitely help in bringing rise in the level of GDP of the country. There is no doubt that in Nepal government debt is used at least partly to finance productive public capital and an increase in debt would have positive effects up to a certain threshold and beyond then only it would produce negative effect.
Diagnostic Test
The reliability of the estimated ARDL model [lnY= f (lnGFCF, lnTD, lnH, C)] is further investigated through its diagnostic test of serial correlation, functional form, normality and heteroscedasticity of residual variances. The results are given in Table 5 . The result contains both the Lagrangian multiplier (LM) and F-test versions of the statistic as automated in Microfit 5. The ARDL model fairly passes all diagnostic tests required for a good regression model. This is indicated by the probability values corresponding to each of the test statistics given within the square brackets which are all more than 0.05. We further examined the stability of the ARDL cointegration space of the model [lnY = f (lnGFCF, lnTD, lnH, C)] by plotting the cumulative sum of recursive residuals (CUSUM) and the CUSUM of squares (CUSUMSQ) which are given in Figure 3 .
Figure 3: CUSUM and CUSUMSQ Plots
In the plots CUSUM and CUSUMSQ curves lie within the 5 percent critical bound providing evidence that the parameters of the model do not suffer from any structural instability over the period of the study and the ARDL model is not misspecified.
CONCLUSION
This paper investigated the impact of government debt stock on the level of GDP per worker of Nepal using data of the period 1975-2014 by incorporating gross fixed capital formation (GFCF) and a measure of education-centric human capital in a Cobb-Douglas production function framework applying the ARDL approach to cointegration. The result shows that the outstanding total stock of Nepal Government's debt has no growth retarding effect; debt has positive effect on the level of per worker GDP. We rely on Keynesian proposition on the positive effect of public debt on Nepal's GDP. However this result is to be taken as indicative rather than definitive. In the face of continuously falling debt-to-GDP ratio (see Table 1 and Figure 2 ) the tentative suggestion of this result is that public debt in Nepal is not detrimental to the per worker GDP of the country.
The declining total-debt-to-GDP ratio arising from the falling domestic debt-to-GDP ratio and falling foreign debt-to-GDP ratio is not an alarming signal for the economy. So we conclude by saying that borrowing would be a healthy option for the government to finance its development projects to boost economic growth until the government is able to service both the domestic and foreign debt in time. Future studies should separately consider the impact of domestic debt and foreign debt on the GDP of country and attempt to approximate the optimum debt-to-GDP ratio. One more conclusion of our study is that education-centric human capital has growth accelerating effect and hence expansion of school level education should be a top priority agenda in public policy in Nepal. 
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